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ABSTRACT OP TBS PlSCLOSURE 
A 6 opposition procaasAbl* into a usable article 
aucli as, for example r a flexible-, plaatic~ba*ed, micraporotiB 
battery separator, is forced by admiain? a polymer i-c resin- 
ous, binder, & pl&aticiBGr r an Inorganic filler, n advent 
and a ncnsolvent* Th* composition 1h then extruded and 
calendered into a relatively thin sheet, passed through an 
extraction wetter bath, and dried* 
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Tbiu invention relates generally to flexible, 
mioroporc.ua piastic sheets and, more particularly, to flexi- 
ble, mioroporou* pi a a tie sheets useful a$ separators between 
the pittas of electrical storage batteries. 
3 As is well appreciated in the art, a batter? 

separator mist be porous to allow the passage of. Ions between 
the plated SB well as free diffusion of acid* Xn addition, 
the battery separator must be resistant to attack, by acids 
and electrochemical oxidation as veil as being both strong 
1,0 and durabl* , Moore specifically, it ia highly tosisable that 
the separator be flexible enough to resist cracking during 
assembly since even minute eredts, it allowed tq propagate 
during the service life of the battery j aould result in 
premature battery failure. Moreover, the separator should 
IS be naturally hydfophilio ainoe suoh battery separators do 
net require the addition ef a netting agent. 

As disclosed for example*, in the u»5. Patents to 
ffitt (2,772,3??) and flel*or et el. <3,<9fi,(Kl) , it in weu 
. Known in the art to fabricate battery separators from compo* 
20 a it ton a eompriaino, a luixtuxe of a piaatio resin , en inorganic 
filler, and a solvent, in such a manner as to produce a. 
Micro-porous r semi-rigid aheet. 

Attests have been made to modify auah prior art 
plastic based separator a to increase their flexibility and 
2$ tbus avoid cracking during assembly and handling t fey adding 
plaaticiitete to the composition being processed. 

It was found, however r that the were addition of 
plaet loiters to these compositions resulted in separators 
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poflaofiHing significantly inferior physical properties and 
particularly inferior electrochemical properties when compar- 
ed with non-plE5.iticiz.sd separators* Specifically, it was 
observed that when plaeticisers ware added to such cawposi*- 
5 tions the electrical resistance of the battery separator 
incraaAsd although the acid resist ansa of the resulting 
separator decreased. 

Against the foregoing background, it is a primary 
objective of the present invention to provide a composition 
10 prooessable into a flexible, plastic -baa ad, tnicroporouJ 
battery separator. 

it ia another object of the present invention to 
provide a ooei position procassable into a flexible* plastic- 
bued, micropores battery separator resistant to cracking 
15 It is an additional object of the present invention 

to provide a ooxnposition process able into a flexible , plastic 
based , microporous battery separator with good electrical 
resist ance properties and which is resistant to attack by 
acid and to oxidation by ele^trocheroic*ls< and/ wfiiseover, 
20 One which is normally hydrophilic and wati easily without 
requiring the addition of a wetting agent < 

It IB still another object of the present invention 
to provide a composition proceesable into a flexible, plastic- 
based, microporoua battery separator in which tha plasticiser 
25 is neither leached out during processing nor during use* 

It is yet still another object of the pre sent 
invention to provide a composition prices sable into a flexi- 
ble, plad tic -baaed, micro-porous battery separator tfhich is 
less subject to premature failure than battery separators 
30 heretofore employed. 

According to the present invention there is pro- 
vided a process- for producing a flexible micropores s battery 
separator from a composition comprising a thermoplastic 
resin binder in an amount bstween 10% and 16* by weight of 
35 the total composition, a pleat iciser in an amount between 
4% and 10* by weight of the total composition, an inorganic 
filler material in an amount between 19* and 23* by weight 
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of the total composition, a aolvenp for- said tharmcp-iastic: 
resin binder in an amount between 26% and 32% by weight of 
the total composition, and r nonaolvent in an amount between 
28% and 34% by weight of the total composition, said process 
5 including the step a of mixing said thermoplastic resin binder 
together with said piaaticizer to form a master batch < add- 
ing to said master batch said inorganic filler material* 
said sol van t, and s&id nonaolvant and fixing the oompoaition 
until the constituents are uniformly dispersed to form an 

10 extr-udablt ttixture, extruding and calendering said extxudable 
mixture to form a sheet- like article from said composition, 
passing said sheet- like article through an extraction bath 
to remove said advent there frora , and drying said sheet- 
Ilka article to remove a a id extraction mediuM and an id non- 

15 solvent therefrom, 

According to a further aspect of the invention 
there is provided a flexible, mioroporousp shoe t-1 ike article 
comprising a plastic isad resin matrix and an inorganic fil- 
ler i&atarial, aaid article including a plurality of pore a 

20 formed within said plastioized resin matrix between aaid 
particles of inorganic filler material and said matrix, 
between neighboring partial bb- of paid inorgania filiBr materi- 
al and within said mtatxix itself^ «aid sheet having an 
electrical raiiitanoo las a than 0.07D ohm/in and elongation 

23 greater than 40* * 

The composition which is herein di&oloeeiJ and which 
may bs processed into a £ legible, plae tic -baaed, mlcrcporoua 
battery separator, is ceaaposefl of the following essential 
ingredients: 

30 a) a thermoplastic resin binders 

b> a solvent which serves to solubillse the ther«io~ 
plaatic resin binder; 

c} an inorganic filler such as silioa? 
d) a non solvent auoh as water, and 

35 a} a plastic! zer. 

The thermoplastic resin binder employed should pre- 
ferably be a vinyl chloride resin hinder of the "tf>" or 
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11 easing processing" type which are porous and highly ftkw- 
bent* This theri&oplastic resin binder may be a non-pleat i- 
cised gamma vinyl chloride hojftopolyjner resin or a copolymer 
of vinyl chloride admixed vith a etna 11 amount (less than 
5 about 15%) of a ttpnp&bhyltinic monomer such as, for example , 
vinyl acetate, vinyl idene chloride , propyl and or ethylene, 
A particularly preferred thermoplastic re»in binder is the 
gaiane vijiyl chloride hofflopolyMer marked fey Continental 
Cil Company tinear the trademark Conoco S3 05 although good 

10 results have been optain.eS with the gamma vinyl chloride 
hjcawpolynKere marketed by the 3* ?+ Goodrich Company under 
the trademark Geon 103J&P and by Solvey & Cte S + *. of Belgium 
under the mark Sol vie 229. Additionally, other thermoplastic 
resin binders nay Ire used which, tfhan admixed with a solvent, 

15 ere converted into a doughy r maes for easy processing end 
which, upon removal of the solvent , become fixed ehape* 
Moreover, the thermoplastic re sin binder selected should 
ba chonically end phyeieally stable under the conditions 
under which it is to be used. 

Z0 The thermoplastic- re sin binder should comprise 

between about 10% and About 16* by weight of the total com- 
pg ait ion vith a ran?e between about 11% and about 15* being 
preierred* Particularly good results are obtained when the 
amount of tnermoplMtio resin oonetitutee between about 11% 

25 end 12* by weight of the total composition end* e» such/ 
thia range is most preferred. 

The inorganic filler material should desirably be 
an inorganic solid capable of holding at least 30 parts of 
water or other volatile flatter per 100 parte of filler 

30 material and should, be able to release the volatile matter 
upon heating to a temperature below the decomposition point 
of the tbermoplaetio reain + while any filler materiel 
capable of meeting these requirements may be employed 4 
silica hydrogel or precipitated by orated silica are prefer red, 

IS Precipitated hydra ted silica i$ particularly preferred and 
may.be obtained , for example P from Corporation under the 
trademark Hi sil 233 or from Charaijoh© Fabrik Hossch of 
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Germany under the trademark KS«30Q, 

The inorganic filler Material should constitute 
between, about 19% and about 23% by weight of the total 
composition with a range of batmen about 20% and about 
S 23% by weight o£ tha total composition being preferred* 
when tlie range of inorganic filler material is batween 
about 22% and about 23i r an article with particularly 
good phyaical and elftciir ©chemical propextiea ia produced 
and, therefore, this range is moat preferred. 

10 The solvent employed, preferably an organic sol- 

vent, should have a solvating action on the thermoplastic 
resinous binder and should bo capable ot being abeorbed 
by the filler material. while organic solvents such as, 
for a* ample, acetone, ether, dimethyl formamide, orthochlorc- 

15 benzene, featrahydrofiaran and certain ketones may he employed P 
cyclohexanone. is preterrefl sinca- it solubiliaos polyvinyl 
chloride and ia only slightly soluble in water* 

The solvent used, preferably cyclohexanone, ia 
employed in ranged between absut 26% and about 324 by weight 

20 of the total composition with, a range of between, about 
and about 30% being preferred. Particularly scad results 
are obtained whan the amount of advent constitutes between 
about 21 1 and about 28% by weight of tha total uotn^osiitibn. 

The nonao. ivant , preferably water, generally ocn- 

25 atitutea batwaen about 26% and about 34% by weight o£ the 
total composition with a rang* of between about 29* and 
about 53% being preferred. A ncm solvent in an amount rang- 
ing b4tve«n about 31* and about 33% °£ the total velght of 
the composition has been found to produce particularly good 

30 physical properties and therefore ia especially preferred. 

Tha plastici^ar a a 1 acted should be ayBtsiu-eompati- 
ble and i thus, when admixed with the above mentioned com- 
positions, ba capable of improving th.0 elongation properties 
of the resultant Article while not adversely affecting auch 

35 phcfeioal pm^artiaa afi electrical resistance and reaiafcance to attack by 
acid or- resistance to oxidation by electrochemical a « In 
this regard, any monomer io or polymeric plastic iaer which 
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accomplishes these goals would be acceptable. This would 
- Include both manomeric plaeticissars such as, for example, 
dicctyl sebacate and polymeric plastic is an such as, for 
example, elastowieric chlorinated polethylene ■ The uee of 
5 a monomer io plasticiser, and particularly dioctyl phthalate 
and dioctyl s4ipafcs is pref erred. It has been found that 
articles fabric ated £rom coarpoditiorts containing either of 
theee two Monomer ie plaflticizecs posses a excellent physical 
and electrochemical proper tie a, 

10 The plAflticisir should constitute between about 

4* and about 10% by weight of the total composition with a 
range of between about 4% and about 8* being preferred. 
Particularly good physical properties are observed in the 
resultant article when dioctyl phthalate la employed in 

15 amounts be twain about 6"* and about 7% by weight of the total 
composition and, as such, when diootyl phtblate is the plasti- 
ciaar, thia rang* is most preferred. Whan, houavar, diootyl 
adipate is the plasticine* t a range of between 4.5* and about 
5.5% is most pre£er?eA» 

SO In addition to th« foregoing ingredients , it will 

be apparent to those skilled in the art that » variety of 
other ingredients may be eic*plgyed Vhich. do not affeot the 
essential nature of the resultant produot. Indaad, many 
such ingredients ma? be provided for tha purpose of ireprov- 

25 ing other properties thereof or for the purpose of improving 
indtia trial acceptance. Typical ingredients include r but 
are not limited to modifying or stabilising ingredients such 
as, for example, carbon black and laad ataarat*. 

An important feature of the present invention is 

30 the manner in which the ingredient* are combined to forcn 
the composition capable of fabricating an article auoh as, 
for exaiople, a flexible, plastic-baaed i&ioropofcous battery 
separator* 

in combining the aforementioned ingredients, in 
35 the amounts and ranges specified, it has been found that 
the ' £rOcedutfefl. recited in the afoyacnenticnad U.E, Patent 
no. 3*696,061 to Sal scr et al. are applicable, with certain 
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modificationa. U.S. Patent Ho. 3,$<>6,06l f which 1b assigned 
to the same assignee as tha preaant invention , ia also re- 
ferred to* 

A master batch of tha thermoplaatic reain binder 
5 and the pi a at loiter ia fir at prepared by preferably dry 
blending At room temperature the constituent part a in s 
low shear solid? blendei such aft, for example, a Pattereon— 
Kelley high intensity "liquids boU4b" blender for About 
twanty {2 Q) ttinutee. This is contrasted with tha proceasee 

10 heretofore e^Xoysd wherein □ high shear miieer auoh as, 
for example , n Heneohel mixer is used, additionally r in 
the processes heretofore employed/ the thermoplastic resin 
binder is admired with the plaaticiaar in the presence o£ 
heat to affect better absorption of the plaatici&er into 

15 the thermoplastic reain binder- The Patter eon-Kel ley high 
intensity, "liquids solids" blander has a v-ahaped cross- 
aeotion which ia prefer red , Although it ia recognized that 
other mixing devices may be employed for this purpaaa. An 
aliquot of this roaster batch which ia in damp powder form is 

20 then placed in a clean blander and the inorganic filler, in 
the prescribed amount, ia added. The entire blond, which 
then xasatthlet a dry powder, ia then adttixe6 until all in- 
gredients are uniformly dispersed. 

It is preferred that the prescribed Amount of 

23 organic eolvent be then added. The rate at which the ad- 
vent is added 1b, however, cf some importance aince the 
maximum absorption rate of the solvent by the inorganic 
filler should not be exceed ad lest some of the thermoplastic 
reein be insolubili«ed» 

30 The prescribed amount of nonsolvwnt water) 

ia then added at a rate lees than the maximum absorption 
rats of the solvent ladened silica * The resultant compo- 
sition is then in the farm of a stable, damp, free -flowing 
powder, 

35' Xn order bo process this composition into a use- 

ful- article such as, for e*ajapiB r a flexible, plastic-based, 
micropores battery separator, the composition is introduced 
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inbo an extruder , preferably of a vertical sere* construction, 
wherein the free -flowing powder is convert ed into a doughy 
mix, ahaped by q bating die and calendered into a continu- 
ous eheet* 

5 EKtruaion. temperatures may range from about 80* I\ 

to about 160*F. with a narrower range of between about 115«F. 
ami about 130°p, being preferred- The temperature of the 
die reay range between about 9Q**\ and about 160°E\ UMie 
back-presaure of the extruder may range from between About 

10 a 00 peig and about 500 peig with a pressure range of between 
about 2D0 paifr ana about 3ft 0 peig bein? preferred. Other 
extruders oan, of course , be substituted. 

The doughy mase formed within the extruder then 
passes through a screen peck of about 40 mesh and a sheet- 

15 ing pipe die before entering a geared flown oa lender which 
is maintained at a temper a ture between about fiD*F. and about 
€0*P, , arxd preferably between about 40*F. and about 45 *F# 
The -die is Locked into the calender to avoid evaporation. 
The calender employed is a 32" ob lender preferably containing 

20 separator patterned rolls, 

The composition, now in sheet form is then sup- 
ported on a transport screen and paeffad through a water ex- 
traction bath, the temperature of the water being maintained 
at between about 120 and about 200*?* although a narrow- 

1$ ar range of between about lGOT, and about 160° P. is pre- 
ferred* 9he sh«et remain a in the bath until the solvent 
is removed and is then dried by conventional weans. The 
drying temperature should not exceed about 275 fl *\ and a tem- 
perature of about is preferred. 

$6 It will be appreciated that the resultant article, 

after tH* advent and the non- solvent constituent a have been 
removed during processing, comprint s a suitably pleat ici&ed 
tharmopiaetio raein binder forming a matrix , within and 
throughout which are dispersed particles of inorganic filler 

33 material* A network of raicrovoids or nvicroporefi is present 
in the artiola, being formed between neighboring or adjacent 
psxciclofl of dispersed filler material* between individual 
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particles of filler ftaterial and the. matrix as- wall as 
within the rft&trix itsel*< Thesa microvoide or micorpore* 
are nan -uniform in eise, typically ranging between about 
OiOl microna and about 100 microns, and have a mean pore 
5 diameter typically of about 1 micron ae determined poro- 
simetrically by the well -known Hereby Intrusion Method. 
«The porosity of the resultant article when measured in 
alcohol, range* between about 50% and about 75* . 

The resultant article possesses physical properties 

10 making it ideally suited for use as a battery separator* 
In particular, the resultant article is not only highly 
porous, having a total poroaity of at least abaut 50% when 
measured in Alcohol, but is both strone and flexible, as evi- 
denced by its teneile strength which is generally greater 

IS than about 200 psi and its elongation which is generally 

greater than about 40%, Moreover / it a electrical resistance* 
a characteristic of significant itnponajice with respect to 
battery separators, is generally no greater than about 
0,670 ohms/in 2 and normally less than about <KD40 ohms/in^. 

20 When the fchickn«e» of the resultant article is reduced to, 
fox ttcanplsj about 0,025 inches , electrical resistance hag 
been further decreased to about 0.020 ohms/in 2 . 

The following exaiqplee serua to illustrate certain 
preferred embodiments of the present composition and process 

25 and are iwt to becenstrued ae limiting the present invention. 

Example i 

In order to illustrate the preparation of a com- 
position prooeseabla into a, useable article such as, for 
exainple, a flexible, pies tic-based miexoporous battery se- 

3Q parafeor in accordance with the principles of this invent Ion , 
a composition: wee prepared which included a plasticisar as 
one o? its constituent parts in a ratio of 60 
parte of plant ie izer to 100 parts o£ thermo- 
plastic resin bin4er> This coulee it ion comprised the fol- 

35 lowing ingredients with its respective amounts 'being speci- 
fied as a percentage weight of the total weight of the 
composition* 
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Inured ientfl 

Conoco 5385 £a trademark 
Cor a garrana vinyl chlor- 
ide homopolyfoar) 

Di ootyl phthalate 

Hi Sil 233 precipitated 
hydratad silica filler 

Cy O Lohaxancm* 

Hater 

Carbon black 



15 



20 



Z5 



30 



35 



Percentage by Weight 



11.17% 

22.20i 
27.76% 
32.2&% 



tab campoaition w*b prepared by f itfat dry blend- 
ing in a Patt arson -Galley high intensity "liquids aolida" 
blender the Conoco S3 ft 5 with the diodiyl phthalata to form 
a ma at a v batch and then adding th© Hi Sil 233 followed toy 
the cyclbhaxAnone, water And carbon black. 

The result Ant composition wag then introduced 
into b vertical Aragon extruder with a atainleBs a teal 
sere* having a compraasion ratio of about 1,4/1- The coaft- 
position was extruded at a temperature of about 1,2 Q*F. and 
at a pressure of about 250 paig, A 32" calendar with a 
calendar top, pat tarn separator roll vaa employ ad to pro- 
duce a separator patterned sheet appro* imataly D-10O inches 
thiolt. The resultant aheet wa& than passed through a vatar 
extraction tank in which tha water temperature was maintained 
at about 100*F, and then dried in an air dryer at an aix 
tampavatur* of about 223*F« 

The resultant fabricated article, in this instance, 
a flexible, raicroparcue , fcafcfcary separator , had the follow- 
ing pnyaioal propertied: 

Tenalla Strength 

Elongation 

Mullen Strength 

Electrical Resistance 

Total Porosity (Mercury 

intrusion Technique) 1.64 oo/g 

Mean Per© piametar 0.0*5 v 

* of Pored >2Cty 2*-?% 



210 psi 

64 p*i 
0*054 R/in 2 
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Of the tests par for mad, the ten si 1* strength, 
elongation , and Mullen strength d$ta indicated that the 
result Ant article was sufficiently strong and flexible to 
withstand any damage inflicted during assembly and eventual 
5 use. 

The electric*! resistance and porosity data indi- 
cated a product with a fine pore size vhich possessed excel- 
lent electrochemical properties. For use as a battery 
separator, electrical resistance should fce as lew as possible, 

10 preferably less than about »ft70ftin 2 > The resultant product's 
electrical resistance of *054ftin* was, therefore, more th*n 
adequate* Additionally, the data vith respect to pore size 
and total porosity indicated that while the pore else and 
distribution was in the mieroporouH range, th* resultant 

15 article vas highly porous* X jftaan pore diameter ofi one 
micron Or lefts is preferred* Further f thia data indicated 
that virtually no plastic lzer leached out during processing* 
The resultant product was hydrophllic and displayed good 
acid resistance. 

30 R *afflpls II. 

In order to demonstrate the effects of practicing 
the instant invention ^ith a lower ratio of plasticiter to 
thermoplastic r&ain, the seme procedure as set forth in 
Eatable X vet repeated with the following ingredients in 

25 the following percentages wherein the ratio of plaeticizer 
to thermoplastic resin ves 50 parts of plastioiser to 100 
parte resin: 

In gredients Ferqentage hv Weight 

Conoce 53fi5 (a trademark for 
30 a gajrana vinyl chloride horco- 

polymer} 10.98* 

Diootyl phthaleta 

Hi Sit 233 precipitated 
hydrated silica filler 

3 S Cyclohexatione 

Water 

Caroon black 



21.97% 

32.95% 
.001% 
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The resultant carttposition va& fabricated into 



a useful article such as, for example, a flexible r roicro- 
poroua battery separator, in the earn* manner as in &x*ropl« 
I and the resultant article ha3 the following physical pro- 
5 pert l«a a 



IS product with properties essentially ftircsilar to the composi- 
tion in Bxaraple I although the alongetion figures refleotad 
the fact that the ijeatiltAiit article was somewhat less flexi- 
ble than the article in Example I and had a a lightly higher 
electrical resistance. The resultant article, however, uaa 

20 a owitfttjereially acceptable, flexible plastic-baaed micro- 
porous battery separator. 



ait ion according to the present invention wherein different 
25 typBB. of therraoplaatic resin and inorganic filler material* 
wart employed although with the game ratio of resin to 
pla$tici**r a* in Exanxple 11, the same procedure ae P set 
forth in Example I wafl repeated with the following ingredi- 
ent* in the following percentages; 
30 ingreflienfca Per con tags by Weight 

Solvit: 229 vinyl ohloride 

howpolymer 14.23% 

pioctyl phthalate 7,11* 

ICS 300 precipitated; hy* 
35 drated silica fill** 13*96* 

Cyolohexanone 29 . 22ft 

Water 30. 48* 

Car bro black 0.6 01 ft 



la 




gxatnplc ill 

In order tc illustrate the preparation of a compa* 
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Tha resultant COJRposition vs« fabricated into a 
useful article such aa, for example ^ a f ley ibid microporous 
battery separator in the game manner as in Example X And 
the resultant article had the following physical properties: 



Tensile Strength 

Elongation 

KuLl*tt strength 

Electrical Resistance 

total Poroaity (Mercury 
Intrusion Taet> 



p»i 

0.04 Win 2 



0,97 co/g 
Q-llU 



Mean Pore Dlamatar 

9 Of Pores >20u 

In comparing- the physical data of this article to 
the article produced in Example I, the tensile strength of 
the Article was highar than the article of Example I, al- 
though its elongation leas, indicating a stronger, but 
less flexible product. The electrical resistance of the 
article *a* lover than the electrical reai stance off the 
article of Example I. Further, the porosity of the article 
me leea than the porosity of the article of Example I al- 
though the pore aiae w«« generally greater. 

Eyainple IV 

In order to illustrate the preparation of a Demo- 
lition according to the present invention wherein the type 
Of plaetioister was changed, the aame procedure aa set- fortla 
in Example I vae repanted wherein digotyl adipate van chosen 
aa the plaaticjiaar an* used in a ratio of 50 parte of 
plaeticiz.ar end u*oe\ in 4 ratio of SO patfta of plastioi**r 
bo 100 parte of resin- Additionally P « different thermo- 
plastic r>aein waa employed. The following percentages were 
employed : 



laqrefllants 

Gfion 1933?* 10 thermo- 
plastic reein 

Dlootyl edipate 

HI Gil 233 precipitated 
fcydrated silica filler 

Cyolohaxanone 



Percentage fry Weight 
11,01% 

22.03% 
29.52% 
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I ingredients rsrcentaga by Weight 

water 32 
Carbon black 0-001% 

The resultant oompp flit ion was fabricated into- a 
useful Artie Is auch as, for example, a flexible, micro - 
porou* battery separator, in ths same winner aa in Example 
I and tha resultant artiole had the fallowing physical 
p?Oparti«f>J 

Tensile Strength 

Elongation 

Kulltn Strength 



15 



187 psi 

60 pai 
.031«/i n2 



Total Porosity {Itercury 
Intrusion Teat) 



0-07 oc/g 
1,3* 



20 



% of Porafl >20u 

•Wis phyiioai data illustrat* that th* uaa of 
ootyl adi$at* as a pla*tloi*er preduoad An articl* with both 
physical rim* GlactrocbAiAieal properties quit* similar to the 
artiale ot Example I wherein diootyl phthalata warn the 
plasticine*: amployed. 
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The embodiment* of the invention in which an 
occlusive property or privilege is claitned are defined 
as follows: 

1> A prooesa (or producing a flexible mioxoporoue tot- 

tar y separator from a composition cornpi' is lag a thermoplastic 
resin binder in an amount between 10% and 164 by weight of the 
total composition, said thermoplastic resin binder being cf a 
type which when admixed with a solvent is converted into a 
doughy mass and upon removal of the solvent becomes f ixed in 
shape i a plaeticlzer in an amount between 4* and 10* by weight 
of tho total composition, an inorganic filler material in an 
araount between 19% and 23k fey weight of the total compos iticn, 
a solvent for said thermoplastic reain binder in an amount be- 
tween 26% and 32% by weight of the total composition, said sol- 
vent feeing capable of being absorbed by aaid filler, and a nan- 
solvent in an amount between 26% and 34* by weight of the- total 
composition, saLd process including the steps of mixing said 
thermoplastic resin binder together with said plastici&er under 
Conditions of low shear and without the addition of haat to 
form a master batch, adding to said master batch said inorganic 
filler material i said solvent* and said nonsoiventi and mixing the 
composition until the constituents are uniformly dispersed to 
form an ex tradable mixture, extruding and calendering said eic- 
trudable mixture to form a Aheet-like article from said composi- 
tion , passing said ah6e.t~.like article through an extraction me- 
dium to remove said advent therefrom , and drying said sheet* like 
article to x amove said extraction: nedftin and said hcnGalvem*iJMl^raia.' 
2* A process as claimed in claim 1, wherein the inorganic 

filler material is a solid oapable of holding at least 30 parts 
o£ any volatile natter per 1O0 parts oC said filler material* 
3. & process aa claimed in claim 1 t wherein the ingredi- 

ents of said extrud&ble mixture are mixed together under condi- 
tions of low shear without the addition of heat. 

15 



http://patentsl.ic.gc.ca/patimage.pdf?page=clm&patent_number=... 05/17/2004 



Q1092761clm.afp Page 2 



Page 2 of 3 



1092761 

4 * A process aa claimed In olaitft 3, wherein the extru- 

date is calendered to form said sheet -like article, 
5. A process as claimed in claim 4, wherein said low 

shear mixing steps aro carried put at a temperature toetvrtj&d 

and 75°I\ wherein said extruding step is carried out at 
a temperature of between 80 »f and 160 ft P at a backpressure 
within tho range of 200 paig and 3&0 £sig, and wherein said 
extraction madiure compriaes a water bath at a temperature 
in the range of 120°F to 200*F, 

€- A process as claimed in claim 1, wherein a aid plaatl- 

cizer is dioctyl phthalfttd or dioctyl adip-ate, 
7, j\ process as claimed in claim 6* wherein said tharJffto— 

plastic resin binder xa polyvinyl chloride resin, said inorganic 
filler is silica, 4 aid solvent ia cyoiohexanonc, and 43 aid non- 
solvent is water. 

A process aa claimed in olaim 7, wherein said poly* 
vinyl chloride raain is a vinyl chloride homopolynier, present 
in an amount between 11% and 12% by weight of the total composi- 
tion, wherein e-aid pi ft at iei ear is dioctyl phthalafce present in 
an amount between 6% and 7% by weight of the total composition, 
wherein said silica filler material is present in an amount be- 
tween 22% and 23% by weight of the total composition, wheroin 
said cyclohexanone is pro sent in an amount between 27% and 28% 
by weight of tha total composition, and wherein aaid water ia 
present in an amount between 31% and 33% by weight of the total 
composition. 

9- a process as claimed in claim 7, wherein said poly- 

vinyl chloride resin is a vinyl chloride JwroopolyKtor present 
in an amount between lift and 12% by weight of the total composi- 

16 
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4* A process ae claimed In Claicn 3/ wherein the extru- 

date is calendered to form said eheet-like article* 
5- A process as claimed in claim 4, wherein said lot? 

ahanr mixing steps are carried out at a temperature bettfuan 
&5*F and 75°F, wherein said extruding step is carried out at 
a temperature of between 80 »F and 160*F at a backpressure 
Within the range of 2D0 psig and 300 f?sig, and wherein said 
extraction madiura comprises a water bath at a temperature 
in the range of 120°F to 200 ft P, 

£. A process as clalraad in claim 1, wherein said plaatt- 

□izer is dioctyl pn thai ate or dioctyl adipate« 
7, A process as claimed in claim 6, wherein said tfcatftoo- 

plastic resin hinder ia polyvinyl chloride rosin, said inorganic 
filler i^ silica, said solvent ia cyaJohexanonc, and *said non- 
ce 1 vent is water. 

8* k process ae claimed in claim 7, wherein said poly* 

Yinyl chloride resin is a vinyl chloride horoopolymer, present 
in an amount between 11% and 121 by weight of the total coiuposi- 
tion, wherein said pla&ticizar is dioctyl phfchalate present in 
an amount between 6ft and 7% by weight of the total composition , 
therein said silica filler material is present in an amount be- 
tween 22% and 23% by weight of the total composition, wheroin 
said cyclohexanone is pro s&nt in an amount between 27% and 28 & 
by weight of the total composition r and wherein a aid water ia 
present in an amount between 31% and 33% by weight of tlie total 
composition. 

9- & process as claimed in claim 7, wherein said poly- 

vinyl chloride resin is a vinyl chloride Jvjmopolymor present 
in an amount between lift and 12% by weight oi the total composi- 

16 
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